The function of the neuronal proteins Shc and huntingtin in stem cells and neurons: pharmacologic exploitation for human brain diseases.
The identification of intracellular molecules and soluble factors that are important for neuronal differentiation and survival are of critical importance for development of therapeutic strategies for brain diseases. First, the activity of these factors/molecules may be enhanced in vivo in the attempt to induce proper neuronal differentiation and integration of the resident stem cells. Second, these factors may be applied ex vivo to increase the recovery of neurons from stem cells. Third, for those intracellular molecules that play crucial roles in neuronal survival, identification of their downstream targets may give us the chance to develop drug screening assays that use these targets for therapeutic purposes. In recent years, it has become evident that intracellular signaling processes are critical mediators of the responses of neural stem cells and neurons to growth factors. Analysis of the mechanisms of signal transduction has led to the striking finding that a handful of conserved signaling pathways appear to be used in different combinations to specify a wide variety of tissues or cells. This review will focus on the mechanisms by which specific molecules control the transition from proliferation to differentiation of neural progenitor cells and the subsequent survival of postmitotic neurons; it also discusses how this knowledge may be exploited to increase the potential efficacy of stem cell replacement in the damaged brain.